We analyze foreign news and spillovers in the emerging EU stock markets (the Czech Republic, Hungary, and Poland). We employ high-frequency five-minute intraday data on stock market index returns and four classes of EU and U.S. macroeconomic announcements during [2004][2005][2006][2007]. We account for the difference of each announcement from its market expectation and we jointly model the volatility of the returns accounting for intraday movements and day-of-the-week effects. Our findings show that intraday interactions on the new EU markets are strongly determined by mature stock markets as well as the macroeconomic news originating thereby. We show that strong contemporaneous links across markets are present even after controlling for macroeconomic announcements. Finally, in terms of specific announcements, we are able to show the exact sources of macro news spillovers from the developed foreign markets to the three new EU markets under research.
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Introduction, Motivation and Related Literature
Financial globalization has fostered stronger links among developed markets and brought emerging markets under their increasing influence. Spillovers and macroeconomic news from developed markets are two prominent types of impact emerging markets receive. This impact is important due to its potential to affect equity price formation based on news about macroeconomic fundamentals. The effect of macroeconomic news and spillovers is quite well documented in developed markets across the classes of assets (Andersen et al., 2007) and the transmission of macroeconomic announcements across emerging equity markets is closely examined in Wongswan (2006) . However, the effect of news and spillovers in emerging European equity markets is grossly under-researched.
In this paper we analyze the effect of foreign news and spillovers in three emerging European stock markets that have, relatively recently, begun their integration with mature European Union (EU) markets. We focus on emerging EU stock markets the Czech Republic, Hungary and Poland for several reasons. They are relevant and interesting to analyze since these markets are the most liquid as well as the largest in terms of market capitalization in the region (Égert and Kočenda, 2007) . Further, strong trade links with the EU, the heavy presence of foreign institutional investors from developed markets, and the large volumes foreigner investors trade on the three stock markets set the stage for announcements from developed markets to directly impact these emerging markets. Our results provide evidence that spillovers as well as macroeconomic announcements from developed markets (in the EU and the U.S.A.) do impact the three markets under research in a way that is consistent with findings in other regions in Asia and Latin America.
A large number of studies approach the issue of price formation on the emerging markets with the help of causality techniques to show that price movements on developed markets influence their emerging counterparts. This paper is differentiated from this array of literature in that we show how information in terms of macroeconomic news and expectations on developed markets is able to affect price formation on emerging markets. This we show even when accounting for price developments on developed markets.
Our approach is to use unique intra-day frequency stock price data in order to capture information flowing from developed markets in almost continuous time and to illustrate its power on price formation in emerging markets. We also use a large set of macroeconomic news that is synchronized with the expectations of market participants. This arrangement allows us to identify and analyze unexpected or surprising components of the news. Hence, 2 we are able to show the exact sources of macro news spillovers from the developed foreign markets to the three new EU markets under research.
Modern research draws attention to the use of intraday data that are able to reveal the effect of macroeconomic announcements on stock market movements (Bollerslev and Cai, 2000; Nikkinen et al., 2006; Jones, Lin and Masih, 2005; Erenburg, Kurov and Lasser, 2005; Rigobon and Sack, 2006) . In our paper we contribute to the related literature in several ways.
Most of the literature targets the developed capital markets in the U.S. and Europe, while we focus on European emerging markets. Further, as an extension to the above literature, we use stock price data based on five-minute intervals to provide more robust estimates of public information on stock returns in the new EU markets. To date, this is not covered in the literature on the region. 1 Further, the majority of studies focus only on a few macroeconomic announcements.
In particular, most of them analyze only one event, namely the impact of monetary policy news on stock returns.
2 However, if there are other major announcements in the same time frame, then focusing only on monetary policy or only a few announcements may bias the estimated coefficients and hence may explain the poor performance of macroeconomic announcements in explaining asset returns. 3 Hence we use a larger set of macroeconomic releases than employed in previous studies; the announcements and their grouping are specified in the data section. In this respect we concentrate on foreign announcements as the countries under research are small and highly open economies. As such they exhibit significant trade and financial linkages as well as institutional arrangements with respect to the EU. 4 Finally, previous studies tend to investigate the impact of macro news only on conditional returns, assuming that stock returns do not exhibit time-varying volatility. 5 In this 3 study, we model both conditional returns and the conditional variance of returns simultaneously in a time-varying (GARCH) framework to better capture the impact of macroeconomic announcements of stock returns and to assess intra-day and daily effects in stock market volatility at three new EU markets.
The rest of the paper is organized as follows. In Section 2 we introduce our modeling approach, data and definitions. Detailed empirical findings are presented in Section 3. A concluding summary follows.
Data and Methodology
We analyze the price discovery on the new EU stock markets and concentrate on the stock exchanges in Budapest, Prague, and Warsaw in particular. The evolution of these markets was dependent on the macroeconomic transformation of these countries (Rockinger and Urga, 2000) . By now, these markets are the largest European emerging markets in terms of market capitalization as well as the extent of liquidity (Égert and Kočenda, 2007) .
We analyze the impact of macroeconomic announcements by employing an augmented version of the generalized autoregressive conditional heteroskedasticity (GARCH) model attributed to Bollerslev (1986) . This approach allows us to assess the impact of news on stock returns and assess market volatility, as well as to account for the fact that errors from the mean equation are heteroskedastic. We deviate from the standard sequencing and introduce our data prior to describing the model since a description of the news announcements is needed to better describe our model.
Data Set: Stocks and News
We constructed our dataset from intraday data on three emerging EU markets recorded by Bloomberg. Stock exchange index quotes (I i,t ) for market i are available in five-minute intervals at time t for the stock markets in Budapest (BUX), Prague (PX-50), and Warsaw . In addition to these markets we also employ data from the Frankfurt stock exchange (the German DAX index is used to proxy stock market returns in the Eurozone) and The macroeconomic announcements we employ are surveyed by Bloomberg and
Reuters with a clearly defined calendar and timing of the news releases; as publication schedules of the releases is publicly available we do not report it for the sake of space. The available information from Bloomberg and Reuters also contains internationally surveyed market expectations of the specific news that provides a market consensus on the expected values relevant for specific announcements. The surveyed values then constitute the internationally based proxy for market expectations, a similar to the one used for example in Andersen et al. (2007) . In our analysis we consider all scheduled macroeconomic announcements but for estimation purposes we employ only the major releases. A complete set of announcements from the Bloomberg database allows us to isolate the timing of other (i.e. not employed in the analysis) announcements and therefore minimize possible bias 5 stemming from the fact that market expectations are formed and announced only for the major announcements. From a practical perspective, we consider the immediate effect of each new announcement at the time of its release and account for its impact after 5 minutes. An extension of the interval up to 10 minutes does not yield an improvement because the impact of the scheduled announcements dissipates very quickly. This is consistent with observation that the significant differences in price discovery concentrate in transactions that immediately follow the news release (Greene and Watts, 1996) . Following the excess impact approach described above, we differentiate the positive (+) and negative (-) impact of the announcement in terms of its relation to market expectations. An announcement has a zero impact if it is exactly in line with the market or not further than 5% of the news sample 6 The classification of news as a major announcement is based on a survey of international experts (Bloomberg) anticipating the given announcement. The survey works in this context as a market expectation for the particular announcement. By the same token we do not consider a time when no other macro announcement was made as "no news". Similarly like other researchers in the field, we are unable to account for announcements for which the market expectations are not formed and not made available. 7 There is also news in the form of an unexpected announcement that can be understood as a truly exogenous shock or surprise. The number of such news that is recorded is negligible and we do not consider them in the present study.
6 standard deviation from market consensus. 8 The excess impact approach per se assumes that the difference of the announcement from its market expectation is in the form of a certain function (say linear or quadratic). Given the emerging character of the markets under research we simplify this assumption and consider only three types of impact: negative, in-line and positive. In this case our findings should be robust with respect to the particular excess impact response.
In our analysis we concentrate chiefly on foreign news originating in the Eurozone and the U.S.A. because the majority of local news is released intentionally before the market opening and thus they are absorbed by the market before trading begins and they are factored into stock prices without delay. 9 The time difference between the markets is accounted for by setting CEDT time for all news releases, which eliminates the time difference between the U.S. and continental Europe. The details on the announcements are introduced in Table 2 . The first category contains prices measured by Consumer and Industry Price Indices (items 1 and 2). News on the real economy (items 3 to 9) covers industrial production, GDP, factory orders, 8 As a robustness check, we consider a set of news that deviates from market expectations by ±10%. In this case estimates differ, though. We believe that the threshold of ±10% is too distant from the market consensus and the interval includes announcements with excess values that come as a true surprise and distort estimates as compared to an interval of ±5%. 9 In all three markets the overwhelming majority of the important news (e.g., GDP or inflation) is released before trading begins and therefore the markets have time to absorb the information prior to the trading session. This institutional arrangement means that the market opening already reflects the announcements to a large extent. Most of the news then comes as no surprise since they are in line with market expectations and because they are processed even before trading begins, their effect is dampened dramatically. Among the few local news that are released during the trading hours are the interest rate decisions made by central banks. In this case their values are virtually always in-line with market expectations and this type of news comes then as no surprise on the markets. In any event, estimations that accounted for local news did not provide any significant results. For this reason we report only results with foreign news. Information on the release of domestic announcements is provided in Table A1 in the Appendix. 10 In our analysis we intentionally omit any type of news related to microeconomic foundations, such as company economic results, government regulation changes pertaining to major companies, etc. This is done for 7
The link from the announcement type to its effect on stock prices is not always clear and depends on how market perceptions reflect specific macro-financial linkage. This difficulty has been pointed out and the general consensus in the literature is that macroeconomic announcements have significant effects on financial markets, both in terms of asset returns and their volatility, but the impact of the announcements, specifically on volatility, is generally ambiguous as documented by Andritzky, Bannister and Tamirisa (2007) on emerging bond markets. Moreover, the theoretical framework linking macro announcements to stock returns is underdeveloped. 11 For this reason we spell out in Table 2 the economic hypotheses on the impact of specific types of macroeconomic announcements as they are researched in the relevant empirical literature, examples of which we cite along with each hypothesized impact effect. The hypothesized effects of foreign macroeconomic announcements on stock prices are formulated for cases when the actual value of an announcement exceeds market expectations. In the majority of cases the announcement has a positive (negative) impact if it is above (below) market expectations. For example, a news release about, say, 3.5% GDP growth under a market expectation of 2.5% will be considered a positive surprise of 1%. However, there are some announcements where the impact direction is reversed. For example, empirics suggest that a higher-than-expected unemployment rate has a negative impact as its consequence means higher tax collection, decreased payments from the state, etc. Similarly, higher-than-expected inflation and interest rates have a negative impact as they represent higher prices and more expensive credit.
In Table 3 we show, separately for each market, the scope and distribution of news announcements entering the three stock markets during their respective trading hours. In Prague (9:30 to 16:00 CEDT), there is total of 536 U.S. announcements for the period under research. News with negative, in line, and positive impact are roughly in a ratio of 3:1:3 in total, but proportions differ across news types. Announcements on unemployment are represented most frequently, followed by those on prices, real economy activities, and business confidence. The Eurozone news group is represented by 899 announcements and contrary to the U.S., all three types of news enter the market in almost equal proportions.
News on business confidence, prices, and real economy are the most frequent. The Eurozone practical reasons. The availability of this type of data and the exact timing of the information releases are extremely difficult. 11 We refer readers to the account of bond pricing with announcement effects of Piazzesi (2001) , the equities modeling framework with announcement effects of Mamaysky (2002) , and the equilibrium asset pricing model with public announcements by Cenesizoglu (2007 Finally, the trading session in Warsaw is the shortest among the countries (10:00-16:00 CEDT) and that is why the number of foreign news announcements is also the smallest.
The numbers of the announcements originating in the U.S. and Eurozone are 535 and 731, respectively. Their division among various types is naturally similar to that in Prague and Budapest.
Estimation Methodology
We employ the augmented generalized autoregressive conditional heteroskedasticity (GARCH) model attributed to Bollerslev (1986) to empirically test for the effect of macroeconomic announcements on stocks and to assess stock market volatility. We augment the mean specification by parameters to account for the effect of macroeconomic news in the form of deviations of scheduled releases from market expectations and the effects of spillovers from neighboring emerging markets as well as two major developed markets (Germany and the U.S.). 12 The volatility equation is augmented by a set of dummy variables to capture intraday and daily effects. Thus, our model effectively captures the effect of news and market spillovers on stock returns and the effect of trading patterns on stock volatility.
The baseline model is specified in the following form:
The variables in the mean equation (1) (US). Further, subscript j indexes news announcements according to their type or class that we described in section 2.1 and classified in Table 3 . Finally, subscript l indexes the three qualities of the news entering our specification. This way we are able to disclose a different reaction expected from a behavioral point of view to announcements that are below market expectations (excess negative news, δ 1,j ), announcements that are in-line with market assessment (news with no-impact, δ 2,j ), or announcements above market expectations (excess positive news, δ 3,j ). Thus, coefficients δ l,j capture the contemporaneous effects of various types of news on stock index returns. The numbers of lags p and q are equal to 2 and were chosen by the lag selection information criteria; lags are indicated in Tables 5-7 . Hence, in terms of lag structure we estimate the same model that is consistent across the three markets.
Finally, intercepts in different years captured by λ y are allowed to vary for the sake of filtering away effects of potentially different means during the consecutive years.
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The conditional variance h i,t specification (2) is of the GARCH(1,1) type with lags r and s chosen by the lag selection information criteria. The ARCH term, 2 1 − t αε , primarily reflects the impact of news or surprises from previous periods that affect stock price volatility.
A significant and positive value of α that is less than one characterizes the extent to which shocks do not destabilize volatility. When α is greater than one, shocks from the past are destabilizing. The GARCH term 1 t h β − measures the impact of the forecast variance from previous periods on the current conditional variance or volatility. Hence, a significant value for β that is close to one indicates a high degree of persistence in stock price volatility. The sum of both coefficients, i.e., α plus β, indicates the speed of the convergence of the forecast of the conditional volatility to a steady state. The closer its value is to one, the slower the convergence.
Further, behavior on stock markets has been documented to follow periods of lower and higher activity during a trading day in the form of a U-shape pattern (e.g. Ekman, 1992; McMillan and Speight, 2002; Fan and Lai, 2006; and Égert and Kočenda, 2007) . Such a pattern can be explained by the arrival and incorporation of news during the beginning of the trading session or by intraday trading activity as evidenced by Frijns and Margaritis (2008) , implying the opening and closing of positions at the beginning and at the end of the trading session. In order to avoid mixing periods of varying volatility our specification includes a dummy variable D τ associated with five-minute intraday intervals (ticks) at the beginning and end of the trading day. The associated coefficients µ τ capture intraday volatility whose presence has been documented in the literature for quite a time (see Andersen and Bollerslev, 1998) . The volatility at the beginning and end of the trading session is considerably higher than during the rest of the trading day and this decline in volatility is captured by the constant ω. The range of intraday dummies was selected based on the results of the likelihood ratio test.
We ran regressions with and without these dummies and used standard LR statistics to discriminate between the two specifications. We opted for the one that includes dummies.
Finally, dummy variable W d allows accounting for the effect of specific days during a business week. Four coefficients ψ d capture these day-of-the-week effects well documented in the empirical literature including European markets (see e.g. Tonchev and Kim, 2004; Chang, Pinegar and Ravichandran, 1993; Kiymaza and Berument, 2003) . To sum up, the volatility 11 specified by equation (2) , as in Bollerslev (1986) . The maximum-likelihood estimates are obtained by using the numerical optimization algorithm described by Berndt et al. (1974) . To avoid the risk of overestimating volatility, we do not impose the normality condition on the distribution of errors. Rather, we allow for generalized error distribution (GED) following Nelson (1991) . The volatility of stock prices is likely to follow a leptokurtic data distribution that is reflected by an actual GED parameter considerably lower than 2, which is the value in the case of normal distribution. Leptokurtosis implies that daily stock price volatility tends to concentrate around the mean during tranquil market periods but that shocks to volatility are large during turbulent times.
The above specification accounts for the effect of various types of news on the firms' market value, hence the value of the market index. The emerging European stock markets are documented to be influenced by EU news but also by U.S. macroeconomic announcements at 14:30 CEDT and by the opening of the U.S. stock market at 15:30 CEDT. The news announcements from these two regions are hypothesized to exhibit the most direct influence on the new EU stock markets. The specification also accounts for the spillover effects through the lagged index returns of neighboring emerging stock markets as well as lagged German and U.S. returns. Since trading hours in different markets span over different time periods we treat this difference by estimating the set of mean and volatility equations for each of the three emerging markets separately.
Empirical Findings
The results of our analysis are presented in Tables 4-6 Our results show substantial spillovers affecting the new EU markets together with the news impact on the index returns in general. The German DAX exhibits the strongest spillover effects, followed by the Dow-Jones and regional indices whose impact varies. The impact of announcements differs with respect to the extent and origin of the news as well as the impacted stock market. We credit these differences to the varying extent of foreign, mostly institutional, investors on the three markets and their shares on traded volumes. These investors are active in all segments and do not lean towards particular sectors. The presence of foreign investors on the Czech and Hungarian markets is heavy and varies around 55-60%
and 75% of the traded volume, respectively, over time. 15 The Hungarian market is dominated by investors from the old EU while U.S. investors prevail on the Czech market. This is in sharp contrast to the Polish market where only about one third of the traded volume is due to foreign investors. Different perceptions and sensitivity to news origin are conjectured as reasons behind the differences in our results.
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The general finding can be interpreted according to efficient market theory.
Significant coefficients associated with the impact of the news testify that the announcements are not absorbed by the market immediately and not reflected instantaneously in prices. This is evidence of market inefficiency. Announcements originating in the Eurozone exhibit more effects than U.S. news. In terms of specific news, EU current account, consumer confidence and PMI affect all three markets while U.S. prices are the only news of the same reach. The volatility of the returns is accounted for at the beginning and end of the trading session and it declines dramatically during the rest of the day. The differences in the extent of volatility at 15 We are grateful to the Prague Stock Exchange (PSE) for the results of the analysis on the structure of investors and for information on the proportion of foreign investors on the Czech capital market. We are also indebted to the PSE for facilitating similar information collection from the Budapest and Warsaw stock exchanges. 16 We rule out the different trading hours as the cause of the different results across the markets. When constraining the data sample to the common trading window as in Hanousek, Kočenda, and Kutan (2009) the differences remained of the same extent.
13 the three markets should be credited to differences in trading hours on these markets. This finding is consistent with results of French and Roll (1986) and Banko and Flannery (2008) . 
Czech Republic
The returns on the Prague stock index PX-50 (Table 4 .A) reflect most heavily spillovers from
Frankfurt (π 1 and π 2 ) whose impact is double that of Dow-Jones (π 3 and π 4 ). Regional spillovers are smaller but comparable to the U.S. spillovers and they come from Budapest (γ 1 and γ 2 ) as coefficients on the Polish index are either insignificant (γ 5 ) or small (γ 6 ). All spillovers are positive and hint at the market being efficient but this finding is contested by the multiple effects of news announcements (Table 4 .B). Among these the effects of prices and real economic indicators from the Eurozone stand out. A positive outcome of consumer price development has a positive effect on the stock index return (δ 1,3 ), while less favorable announcements below market expectations on industrial production (δ 3,1 ), current account (δ 8,1 ), and unemployment (δ 9,1 ) all exhibit negative effects on stock returns. 18 Further, the effect of a consumer confidence release that is in line with the market shows a negative impact (δ 13,2 ). Higher-than-expected growth in the Purchasing Managers' Index (PMI) exhibits a positive impact (δ 15,3 ) on stock returns while a value that is in line with the market assessment shows negative impact of similar extent (δ 15,2 ). While the positive impact of positive news does not pose an intellectual challenge, the negative impact of the in-line outcome of consumer confidence and PMI is not clear. A possible interpretation is that markets expect a specific value of a particular indicator but hope for a better result, which turns an in-line outcome into negative news. This interpretation also fits with the empirical facts that negative news impacts stocks more than positive news of the same caliber; the same result is found by Kaminsky and Schmukler (1999) on Asian emerging markets.
The only announcements originating in the U.S. that impact index returns are consumer and producer prices. A favorable development in producer prices has a positive impact (κ 2,3 ) while consumer prices that are in line with expectations exhibit a negative impact (κ 1,2 ). The findings show that the market index is affected by spillovers from other 17 French and Roll (1986) show that volatility is not fixed across calendar time intervals but varies with trading time. The variability of trading hours has increased since the mid-1980s. Banko and Flannery (2008) find that permanent changes in the available trading hours on the U.S. stock market can fully account for the increase in volatility from 1962 to 2004. 18 The finding of the negative effect of unemployment goes against the results of Boyd, Hu and Jagannathan (2005) who find that on average, an announcement of rising unemployment is good news for stocks during economic expansions and bad news during economic contractions. During the period under research the Czech Republic as well as Hungary and Poland were in an expanding period of the business cycle. For this reason we also do not adjust our estimation to account for different stages of business cycle.
14 markets as well as specific news where most of the announcements exhibit an intuitively correct impact on the return. This finding rules out market efficiency in the sense of the strict theoretical definition.
The above results are complemented by the volatility equation estimates (Table 4 .A).
The ARCH term 2 1 − t αε reflects the impact of news or surprises from previous periods that affect stock price volatility. The size of the coefficient α indicates that past announcements affect volatility to an extent but they do not destabilize volatility. On the other hand, the β coefficient in the GARCH term, 1 t h β − , is quite small and indicates that the impact of the forecast variance from previous periods on the current conditional variance, or volatility, is not persistent. Finally, the fact that the sum of both coefficients, i.e., α plus β, is way below one indicates that the convergence of the conditional volatility to a steady state is very fast. A large negative constant (ω) in conjunction with significant coefficients of the intra-day volatility dummies (µ 1 -µ 10 ) illustrate the sizable decrease of the volatility during the middle of the trading day. Intra-day volatility dummies capture increased volatility during the beginning and end of the trading session and their inclusion accounted for the differences in volatility during the trading day. Day-of-the-week dummies contribute to the volatility in relatively even proportions (ψ 1 , ψ 2 , ψ 4 ) but its extent decreases by the middle of the week (ψ 3 ).
Hungary
The Hungarian stock index exhibits considerable spillover effects (Table 5 .A) from the other two regional markets; the spillovers are of unequal magnitudes and the effect of the Prague market dominates that of Warsaw. In the first lag the Prague effect (γ 3 ) is about five times stronger than that of Warsaw (γ 5 ), but their second lags' effects are equal (γ 4 and γ 6 ). On the contrary, the first lag impact of the Frankfurt and New York markets are of equal caliber (π 1 and π 3 ) but only Frankfurt retains further influence (π 2 ).
The Hungarian index is also impacted by the number of announcements whose majority originates in the Eurozone and they generate the following impacts (Table 5 .B). In terms of news from the real economy, announcements on GDP and trade balance that are in line with market expectations prompt positive (δ 4,2 ) and negative (δ 7,2 ) effects on stock market index returns, respectively. Better-than-market announcements on current account development generate a positive effect (δ 8,3 ), while lower-than-market results on unemployment are reflected in a negative impact on stock returns (δ 9,1 ). Survey indicators on the climate and confidence regarding the EU economy provide unambiguous interpretations.
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A lower-than-expected consumer confidence indicator triggers a negative effect (δ 13,1 ) while in-line or better-than-market developments of the Purchasing Managers' Index (PMI) yield positive effects (δ 15,2 and δ 15,3 ).
Further, past news (α) affects volatility to a moderate extent and they are not destabilizing (Table 5. Finally, the speed of the convergence of the forecast of the conditional variance to a steady state is very slow. The change in intra-day volatility is fully accounted for (µ 1 -µ 10 ) and its decline is substantial (ω), similarly as in the other two markets. Intra-week volatility increases only in the middle of the week (ψ 3 ), otherwise it stays comparably low (ψ 1 , ψ 2 , ψ 4 ). High and persistent volatility on the Hungarian market, which has the largest proportion of foreign investors, is in line with the findings of Wang (2007), who documents the significant impact of foreign investors on returns and volatility in some Asian markets.
Poland
From Table 6 .A we see that the Polish stock index is affected by spillovers from key world as well as regional markets. The effect of the Frankfurt market (π 1 and π 2 ) is larger and more prolonged than that of the U.S. (π 3 ). In a similar manner the effect of Prague (γ 3 ) is smaller and less extended than that of Budapest (γ 1 and γ 2 ). The impact of spillovers is complemented by numerous effects of news (Table 6 .B). In terms of prices, there is no effect from the Eurozone but an important and intuitively meaningful effect of U.S. announcements. Belowmarket development in consumer prices is reflected by a negative impact (κ 1,1 ) while movement in producer prices better than market expectations impacts stock returns positively (κ 2,3 ). At the same time, producer prices in-line with market assessment impact the stock index negatively (κ 2,2 ), a sign of the tendency of markets to undervalue positive changes. The impact of real economy announcements on stock returns depends on the region of origin.
Above-market progress in industrial production (δ 3,3 ) and current account (δ 8,3 ) in the EU results in a positive effect (δ 3,3 and δ 8,3 ). In-line announcements on retail sales and trade balance in the U.S. are reflected in a strong and positive effect (κ 6,2 and κ 7,2 ) while in-line unemployment brings a negative impression (κ 9,2 ) on the index return. Survey indicators produce adequate reactions no matter in which region they originate but the impact of U.S.
news is less frequent than that of the Eurozone. The EU consumer confidence announcements that are below and above market expectations produce negative (δ 13,1 ) and positive (δ 13,3 ) effects of comparable extent, respectively. Further, lower-than-expected growth in the Purchasing Managers' Index (PMI) from the U.S. negatively impacts (κ 15,1 ) stock returns while its above-EU market outcome shows a positive effect (δ 15,3 ) . Finally, in-line movement in the Eurozone monetary aggregate is echoed by a negative influence on stock returns (δ 10,2 ).
In terms of volatility (Table 6 .A), from the value of the coefficient associated with the ARCH term (α) we find that past news affects volatility to the lowest extent among all three markets and also in a non-destabilizing manner. Further, the volatility of the Polish stock index exhibits the middle persistence (β) with respect to its regional counterparts. Similarly to the Budapest index returns, the speed of the convergence of the forecast of the conditional variance to a steady state is relatively fast but much slower than in the case of Prague. Intraday volatility dummies account well for the volatility during peak trading periods (µ 1 -µ 7 , µ 9 -µ 10 ) and a sizable negative value of constant (ω) reflects a dramatic decline in volatility during the trading session. Day-of-the-week dummies contribute to the volatility in relatively even proportions (ψ 1 , ψ 2 , ψ 4 ), with a decrease by the middle of the week (ψ 3 ).
Robustness Check
As a robustness check we also performed estimations with local news originating at the three markets. These announcements are intentionally made before trading begins in most cases.
For example there is only a single announcement emerging during trading hours at the Budapest stock market. More local news is present during trading at markets in Prague and Warsaw but their extent is marginal when compared to those coming from the Eurozone and the U.S. In any event, the effect of local news is mostly insignificant and for that reason we do not report them. Additionally, by not employing a handful of the local news we further minimize the bias and improve the identification of the effect of the Eurozone and the U.S.
announcements on the stock returns.
Concluding Summary
We analyze spillovers and the effect of macroeconomic news on three emerging EU stock markets: the Czech Republic, Hungary, and Poland. In our analysis we employ highfrequency five-minute intraday data of stock market index returns. We analyze the effect of the four classes of Eurozone and U.S. macroeconomic announcements from the excess impact perspective, e.g. we account for the difference of each announcement from its market expectation. Further, we jointly model the volatility of the returns accounting for its intra-day movements as well as day-of-the-week effects. Our main contribution is that we are able to show the exact sources of macro news spillovers from the developed foreign markets to the three new EU markets under research.
Despite varied effects inferred from estimates we can draw some generalizations specific to all three countries. The effects of other stock markets are dominated by spillovers from Frankfurt stock exchange while reaction to the New York market is smaller. The findings are sensible given the ongoing process of European integration that also affects financial markets and the narrow time window during which trading at the U.S. and European markets overlap. Spillovers from the neighboring markets are smaller or comparable in cumulative magnitudes to the effect of New York. Among them the Budapest stock market produces the strongest spillover effects, possibly due to the largest volume of trade conducted by foreign investors, followed by Prague, and the smallest effect is from Warsaw. 
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The real economy class of announcements offers varied results from which the news on the EU current account stand out as it affects all three markets in the same manner without exception: better-than-expected results prompt a positive reaction and worse-than-expected results prompt a negative one. This finding should be paired with the heavy dependency of the three economies on foreign trade with other EU countries, the presence of EU firms in these markets, the similarity of supply and demand shocks (Fidrmuc and Korhonen, 2003) , and a relatively high degree of business cycle correlation (Fidrmuc and Korhonen, 2006) Finally, business climate and confidence announcements provide valuable insights to the previous categories. Practically no effect of the U.S. survey announcements has been found in any of the three markets and the effect of those originating in the Eurozone is limited.
Only the news on consumer confidence and the Purchasing Manager's Index (PMI) impact all three markets in an intuitive manner common to developed markets: a worse-than-expected outcome provokes a negative effect on stock returns and better-than-expected results prompt a positive one. All the above results thus validate the excess impact approach that highly reduces difficulties in measuring "news" correctly.
News affects the volatility of the stock return indices in a similar manner but specific features vary across the three markets. The volatility of the Prague index is affected by the past announcements most but in no market is the effect destabilizing. The Budapest index exhibits the highest persistence of volatility. The volatility of the Warsaw index shows the slowest convergence to the steady state. In terms of the intra-day features the Budapest market exhibits the highest volatility at the beginning and end of the trading sessions while Prague records the lowest volatility during the two periods. Volatility declines dramatically on the three markets during the rest of the trading day and its extent is comparable across the 19 markets. All three markets also show a decrease in volatility by the middle of the business week.
Our findings show that intraday interactions on the new EU markets are strongly determined by the macroeconomic news originating from mature stock markets. The differences in results across the three markets seem to be driven by differences in the composition and origin of the key market participants. The discovered detailed effects are complemented by a characterization of market volatility. Our findings yield insights into the process of the development of new European capital markets and stock market integration in the EU. 20 As these new markets become more mature and globally integrated they become more important for the real economy of specific countries. Information flows related to developed economies, their ups and downs, were shown to affect emerging European capital markets, whose developments then affect the real economy. This is because smaller emerging markets are quite sensitive to changes in the economic situation in developed markets as well as to changes in perceptions that are conveyed via macroeconomic news. As the recent financial problems unfold globally, we can expect increases in sensitivity to the information flows reaching emerging markets and the need to understand them better. 20 Comovements of the stock markets in the Czech Republic, Hungary, and Poland are studied by Scheicher (2001) and Égert and Kočenda (2010) . n/a n/a n/a n/a n/a n/a n/a n/a n/a Business climate and consumer confidence 12 -Business climate  29  2  22  43  3  34  29  2  22  13 -Consumer confidence  1  0  0  17  0  22  1  0  0  14 -ISM Index  1  0  0  17  6  10 n/a n/a n/a 15 -PMI  5  0  6  15  0  22  5  0  7  Total  231  78  228  307  86  307 231  76  227 Note: Symbol "-" denotes that the announcement value is below market expectations and symbol "+" denotes the opposite. Symbol "N" denotes that the announcement is in line with market expectations. Symbol "n/a" denotes the situation when a specific type of news is not available during trading hours. Symbol "0" denotes the situation when a specific quality of news (e.g. -, N, or +) does not materialize during trading hours. 
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